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Does Hermes see the Collins effect in Ay 7

Yes 7

e Data agrees with u-quark dominance, follow predictions.
e Not much constrainfon /,, band shows g1 < h, < (fi +1)/2 .
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No 7

e Effect is suppressed with a longitudinal target.
e Compete with other higher-twist effects.

e Could be the Sivers Effect ?

Sivers Effect is T-odd, allowed in SIDIS?
S. Brodsky, D.S.Hwang and |. Schimdt, PLB 530, 99(2002)

e Quark final state interactions = a phase difference.
e T-odd Sivers distribution fir allowed at the leading order.

Confirmed by J. C. Collins, PLB 536, 43(2002).
Light cone gauge approach: X. Ji and F. Yuan, PLB 543, 66(2002).

md SSA Ayt o kn nucleon anomalous magnetic moment.
+ i Ll [ . L L - L]
Tr(p) and Afrr(n) similar in size, opposite in sign.
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Longitudinally Pol. Target: SSA for n*

0.15 ep +e' 7' X
Target SSA: CLAS (4.3 :. gm a3 z:
5T

GeV, and 5.7 GeV ) g

consistent with |
| HERMES (27.5 GeV) 0.1
predictions for Sivers effect | § =

from BHS i c g &

Phys.Lett. B53099,2002 ———| .

] L]

Sivers only interpretation t_“\““n. i
I require large A, 0
Ay z-dependence also I B 0o veascose s iSO
consistent both in magnitude 03 04 05 06 07

and sign with predictions
based on Collins
mechanism

H. Avakian CIPANF 2003 May21
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Collins effect vs Sivers effect

our(z, 2, Phy ) = (0ur)cottins + (OUT ) Sivers

i i M|q
= 187I(1 =) Sy sinei +65) - YD bl B2, PRL) :
1 P = [ L1 g
FiSol =g E”ﬁlzﬂ: sin(dh, — ¢%) - Y _eg iz (2)Df(2, PhL)

~ T
» Longitudinal target has ¢; = 0. Need a transversely polarized target (Hermes run-Il).
e Collins angle: ¢c = ¢L + rﬁ‘S. =P target spin rotation = out-of-plane detection.
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e Classic k x p- §, asymmetryinp, p—w X
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ET704 at Fermilab

e In QCD both these asymmetries are
twist-three effects, expected to vanish like p /\/s

Nevertheless both are strikingly large. Unusual
among twist three effects (for example g-») which
are usually hard to find. B Clicuinc

e Concentrate on HERMES asymmetry here,
although similar analysis applies to E704.

R.L. Jaffe Beijing 3rd CPPS, October 2001 B
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~— Calculations vs CLAS Data ~
(from Afanasev&Carlson)

Single-Spin Beam Asymmetry
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